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1 INTRODUCTION 
The Range Management Handbook Project is a col laboration project 
between the Ministry of Livestock Development of Kenya and the 
German Organisation for Technica! Cooperation (GTZ). It aims at 
the inventory of the potential for extensive rangeland use of the 
dry northern and northeastern regions of Kenya, through studies 
on climate , landforms, vegetation , soils. and hydrologi cal and 
socio-economie aspects . 
It is the purpose to present the results of these inventories per 
District in the form of 1 : 1 million scale maps and their 
interpretation. Haps and reports should be easily intelligable to 
staff of the extension services and planning division of the 
Ministry of Livestock Development. 
STIBOKA already participated in the inventory of landforms and 
soils of Marsabit district , that was chosen as a pilot study area 
for the initiation of the project in 1987. The present report 
deals with the landforms and soils of Wajir district. As was the 
case with farmer district surveys , the present one is based on 
satellite image interpretation and a restricted amount of field 
observations. Field checks were directed towards the assessment 
of range potential rather than towards the execution of a 
conventional "multi-purpose" soil survey. Hence it i s preferred 
to use the term "Site evaluation for rangeland use" as subtitle 
for these land inventories. 
Acknowledgements are contained in the covering mission report, 
Annex I . 
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2 METHODS 
2.1 General 
Survey methods have been discribed in a separate volume, dealing 
with the genera! approach to small-scale inventories of soil and 
vegetation resources in the context of the Range Management 
Handbook Project (Touber, 1988). Aspects· of this methodology, as 
far as specific for the present survey, will be only dealt with 
here. 
2.2 Materials 
All existing previous studies concerning the area were consulted 
as much as possible during the interpretation of satellite 
imagery. These comprise mainly the Exploratory Soil Map of Kenya 
(Sombroek et al., 1982) and all available geological maps and 
reports. The iiterature list contains these publications. 
When preparing field surveys, much empnasis is given to 
interpretation of remote sensing material. Use was made of a 
1 : 500 000 scale mozaic of Landsat images taken during the dry 
season of 1976. Additional individual images of January 1978 and 
1979 were also used. The more recent images (thematic mapper) 
have a higher resolution so that roads and tracks can be 
discerned. This facilitates the planning and identification of 
field observation points greatly 
2.3 Survey activities 
Field survey was started early October 1988 , but was interrupted 
by rains in november 1988 . The field activities were completed 
after the rains in January 1989. By the end of October 1988 an 
aerial reconnaissance was made , mainly over the Wajir, Wajir Bor, 
Dif, Benane and Sabule area. 
The number of actual field survey days that were spent on field 
data gathering amounts to twenty eight. A total of 130 
observation points were established, at which points both the 
soil surveyor and the vegetation scientist recorded their data 
simultaneously . 
Apart from recording field data at these points, vegetation and 
soils were viewed while travelling between points. Fig. 2.1 gives 
the locations and reliability diagram. It may be clear that not 
all landform/soil/vegetation types have been covered by field 
visits as one would judge necessary for a 100% reliable 
description. This is however inherent to the scale at which the 
Project operates, and not in conflict with the planned projects 
output, which calls for a general overview of the natural 
resources of each District. 
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The vegetation scientist initiated interviews with local people, 
knowledgeable as to the performance of the habitat as rangeland , 
and as to plant species. Vernacular soil names were included in 
the obtained information. These names denominate rangeland 
habitats rather than mere soil types, and contain information 
regarding preferences of livestock and constraints to pastoralism 
during the various seasons. This type of data is obviously very 
valuable for the evaluation of soil and vegetation data for 
rangeland use. This complies also with one of the requirements of 
the Hand.book: Thanks to be local terminology the information is 
more accessible and useful to the local authorities. 
2.4 Map and report preparation 
Map and legend have been prepared according to the standard 
procedure as described in volume I of the Hand.book. The 
1 : 500 000 scale satellite image interpretation map has been 
corrected and amended according to the field data. The final 
basic document is a landforms and soils map at scale 1 : 500 000. 
Ozalith prints of this map are available on request from the 
Kenya Soil Survey at NAL and/or the Range Management Hand.book 
Project, GTZ, Nairobi. The final map for the Hand.book is a 
simplified, reduced version at scale 1 : 1.000.000. All further 
information contained in the present report is based on this map. 
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3 SURVEY RESULTS 
3.1 Summary of landforms, rock types and soils of Wajir 
district 
Wajir District is largely characterized by a featureless plain. 
Only in the northern half some scattered hills are present, 
isolated or in small groups , while along the Ethiopian border 
hill masses are a dominant feature. They consist of crystalline 
limestone, basic igneous rocks and granitoid gneisses. Soils are 
stony and shallow (Mapping unit 1: HU)/ 
Hills and hill masses are surrounded by gently sloping f ootslopes 
(Mapping unit 2: FU). These consist of material colluviated from 
the hills upslope, forming very deep red and reddish brown sandy 
clay loam soils. In many places these are badly eroded. The 
northeastern area, surrounding the hills and footslopes, consists 
of an extensive gently undulating peneplain (non-dissected 
erosional plain) of end-Tertiary age. It is an 11erosional 11 plain 
with dusky red to dark reddish brown sandy loam soils , derived 
from deeply we-athered Precambrian Basement system rocks (Mapping 
unit 5: PnU). 
To the East a slightly elevated area, capped by limestone of 
Hesozoic age occurs. The edge of this area is marked by a step in 
the landscape therefore the unit features as a plateau (Mapping 
units 3 and 4: LLl and LL2}. Locally outcrops of limestone, 
associated with shallow brown clay soils , are dominant. Elsewhere 
deep, dusky red, friable clay loams prevail). 
The rest (almost three quarters) of the district consists of 
sedimentary plains, mostly of Plio-Pleistocene age. 
According to farmer publications (Sombroek et al., 1976) a major 
division is made here into "red sand plains"; "sealing loam 
plains" and "grey clay plains". The "red sand plains" dominate 
the centra! area and occurs as isolated islands in the southern 
part of the district (Mapping units 6 and 7: PUl and PU2). They 
consist of dark red sandy clays and dark reddish brown sands. The 
latter are believed to be windblown deposists. 
The "sealing loam plains" occur mostly in southern and 
southeastern half of Wajir (Mapping units 9-13: PM2-PM6). These 
sediments are believed to be at least partly of marine origin 
(Plio-Pleistocene bay sediments - Sombroek et al., 1976). Their 
soils are mainly characterized by compacted coarse sandy clays 
with a sandy loam surface cover. 
The "grey clay plains" dominate the western side of the District, 
and occur in isolated patches in the North and Southeast (Mapping 
units 14-17: PX1-PX4). They consist of clayey sediments in which 
commonly volcanic ash deposits are mixed . Soils are deeply 
cracking, slightly to moderately saline clays with (in the dry 
season) a very dusty, loose surface layer. 
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3.2 Local zoil names and mapping units 
As indicated in the chapter on methodology, data have been 
gathered at each observation point conce rning the local herdsmens 
appreciation of the soil and vegetation type encountered. 
Local soil names and a concise characterization were already 
published by Chambers (1969). This information can be 
complemented by results of the present survey. The vernacular 
names are words of the Somali Language. 
These local soil names, in contrast to international soil 
classification names do not reflect mere profile characteristics, 
but rather denominate an environmental totality in which 
livestock productivity aspects are highlighted. In this way a 
type of rangeland is defined in terms of benefits and limitations 
to nomadic pastoralism. 
It may be clear that this 11 holistic" charac ter of the l ocal soil 
name enables a correlation with the physiographic mapping units 
as identified with the help of remote sensing material. The 
landforms and soils map legend (see separate sheet) contains a 
column in which these local soil names are mentioned for most 
units. See als"o fig. 3 .1. The following section gives and 
explanation of these terms. 
3.2.1 Waiyama 
Dusky red coloured soils with a significant amount of c l ay are 
called Waiyama. These soils support annual and perennial grasses , 
a vigorous shrub growth and scattered tall trees. They are 
encountered almost exclusively on the non-dissected erosional 
plains (Mapping unit 5: PnU); the footslopes (Mapping unit 2: FU) 
and the northern and centra! parts of the "red sand plains" 
(Mapping unit 6: PUl). The area is appreciated prevailingly as 
year round browse country for camels and goats. The soils and 
forage do not contain sufficient mineral supplies for a good milk 
production; hence cattle and sheep need supplementary herding in 
areas t.hat support a vegetation of better quality in this 
respect , and are moved to Boji or Kunya areas . 
3.2.2 Bei guduud and Bei 
Bei guduud soils are reportedly similar to Waiyama , but with 
denser bush. These concern deep, dark red calcareous clay soils 
of the northern part of the limestone plateau (Happing unit 4: 
LL2) . 
Dark reddish brown or shallow calcareous clay soils, associated 
with limestone outcrops are indicated as Bei soils. These were 
encountered over the southern part of the limestone plateau 
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(Mapping unit 3 : LLl) and in the Southwest as patches along the 
divide between Ewaso Ngiro and Lak Bogal (inclusions of Mapping 
unit 8: PMl). As to mineral supplies Bei and Bei guduud seem to 
take an i ntermediate posit i on between Waiyama and Boji. 
3.2.3 Rama 
Very deep sandy soils, mostly of a reddish brown or brown colour, 
are indicated by the name Rama. These soils support mostly annual 
grasses, but a vigorous shrub and tree vegetation. This soil type 
occurs in fact all over the "red sand plains" proper (Mapping 
unit 7 : PU2). Grazing on these soils is of poor quality and 
quantity. Browse however is available untill late in the dry 
season and of such quality that camel and goats reportedly can 
gain weight, and keep that condition without the need of 
additional watering. Thus, herdsmen use these areas as from the 
late wet season after herding their livestock on Kunya and Boji 
soils for the mineral supplies , that are lacking on these Rama 
soils. The performance of cattle and sheep concerning milk 
production and weight gain is poor on these sandy soils. 
Because of its loose coarse-sandy surface, livestock movements 
across this soil type costs the animals much energy. Therefore 
these areas are avoided in times that forage becomes scarce, in 
particular by herdsmen of cattle and sheep. Due to the high 
permeability of these soils , collection of rainwater at the 
surface is not possible. The construction of dams and waterpans 
is not feasible . 
3.2.4 Rama ad 
The term Rama ad means "whi te " Rama soil, and indicate a shallow 
to moderately deep, light coloured coarse sandy soil horizon over 
a layer of hard, compacted loam. This soil is considered a 
transitional form between Rama and Kunya. It occurs extensively 
around the individual patches of Rama soil in the South of the 
district (Mappi ng unit 10 : PM3). Most of its management related 
properties however , point toa closer relationship with Kunya 
than with Rama soils. (In fact the Rama-ad here described is 
specific for Wajir District ; elsewhere this term indicates a very 
deep sandy soil of pale colours.) 
3 . 2.5 Kunya 
A prominent characteristic of Kunya soils is a compacted hard 
clayey subsoi l, which is saline and sodic at some depth, with a 
whitish hard sandy surface layer. These soils have unfavourable 
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rooting conditions and soil-water relationships. They support a 
rather open bush land of low shrubs and mostly annual grasses. 
Kunya soils cover largely the "sealing loam" plains that occupy 
most of the southern half of the district (Mapping units 8-13: 
PMl-PMc). 
A strong drawback of this habitat is the high air temperatures 
compared to other areas apparently caused by the strong reflec-
tion of the whitish surface. Further, the vegetation reportedly 
contains insufficient moisture so that livestock need additonal 
watering, even in the wet season. 
The area is favoured however, mainly because of the high mineral 
content of the forage the soil offers. Herdsman bring in live -
stock preferably at the onset of the rains, because the first 
shoots of vegetation that grow on these soil types are valued 
highly. The vegetation dries out quickly however, due to the low 
water holding capacity of the soil, and livestock moves out after 
the first weeks of the rainy season. 
Late in the dry season the herds return to feed on the evergreen 
shrubs (camels and goats) and on fallen leaves (cattle and 
sheep). Because of the firm ground, the area is easily 
"treadible": In the late dry season, when livestock may grow 
weak, these Kunya soils are preferred for livestock movements 
above the Rama soils with their loose sandy surface. In spite of 
its short lasting supply of fresh vegetation in the wet season, 
Kunya soils are appreciated because of the gain in weight and 
increased milk yields of camel and cattle. 
The construction of waterpans and dams is feasible due to the low 
permeability of this soil type. Numerous waterpans are found in 
mapping unit 10: PM3. 
3.2.6 Boji 
The larger part of the "grey clay plains" (or "Black cotton" 
soils) are covered by so called Boji soils. These are deep 
cracking calcareous heavy clay soils, which are in most places 
saline at some depth. In the dry season a loose dusty surface 
layer covers the cracking clay. The vegetation consists of 
sparsely scattered patches of perennial grasses and low shrubs. 
This prevails in case of the northern and southeastern parts of 
the district (Mapping units 14: PXl and 17: PX4) . Boji soils in 
the West support annual grasses and poorly performing shrubs 
(Mapping unit 16: PX3). 
The habitat of Boji soils is considered the best for all stock in 
comparison with the other soil types. If water is available, the 
area offers year round grazing of good quality (mineral supply 
and water content) and reportedly in sufficient quantity. The 
relatively high salt and mineral content of the forage makes 
animals gain weight and yield more milk. 
During the rains, the surface of Boji soils turns muddy and 
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slippery. Animals, in particular camels, have difficulties in 
moving across such areas. Soils of the Boji type are unsuited for 
pan or dam construction due to the swelling and shrinking 
properties of the clay. 
Mapping units 14-21: PX1-PX4; AA; BXl; BX2 and BM consist 
completely or partly of Boji soils. 
Is has to be noted that this rather positive reporting on Boji 
soils may give a too favourable view of the grazing capacity of 
Wajir district. During the time of the survey the vegetation of 
mapping unit 16: PX3, between Giriftu and Arba Jahan, lacked 
vigour and quantity. Grasses and shrubs appeared dead or dying 
over large areas. 
3.2 .7 Adabla 
Adabla soils are virtually similar to Boji soils. The term 
indicate heávy clay soils that receive run off water or 
floodwater in additon to local precipitation. As the soils 
moisture capacity is seasonally exploited to the full , the 
productivity 6f these areas is higher than that of the Boji 
soils , to such extent that in "normal" years agricultural crops 
can be grown (sorghum). This habitat offers year round grazing of 
good quality and quantity for all type of stock . It is less 
accessible during the rains however , due to flooding or panding 
and muddiness of the surface. Adabla soils have a much smaller 
distribution compared to Boji soils. They occur mostly along the 
larger rivercourses, such as the Ewaso Ngiro , the Lagh Kutulo and 
upstream parts of Lagh Bor (Mapping unit 18: AA ) and are 
significantly present in Mapping units 13: PM6; 17: PX4 and 20; 
BXl. 
3.3 
3.3.1 
Evaluation of soil properties relevant ro primary 
production and range management aspects 
Gener al 
Methods of data gathering and interpretation is contained in a 
separate volume (see Touber , 1988). The system followed is based 
on the Framework for Land Evaluation (FAO, 1976 ). This Framework 
was, among others, discussed by Zonneveld (1984) as to its 
applicability for extensive grazing. Which parameters play a ro le 
and how these data are interpreted is briefly summarized here. 
Within a given climatic zone the availability of soil water and 
of nutrients are the land qualities that have a prevailing 
influence the primary production of rangelands. Land qualities 
that are related to aspects of management are erosion hazard, 
accessibility for livestock and possibilities for the 
construction of pans and dams. 
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In reality more parameters are of influence of course, but data 
on these are not obtainable in the context of the present site 
evaluation, or are judged of less importance in Wajir District . 
The landqualities are rated in the following sections, in order 
to establish a comparison among the various mapping units 
identified. The figures given do not pretend to have any absolute 
value or quantitative connotation. 
The descriptions that were given of the range types that were 
indicated with the vernacular soil names. in the former section 
revealed in particular also the dynamic aspects of the land use 
type of nomadic pastoralism in Wajir. This confirms once more the 
need to evaluate mapping units per season and per livestock type; 
and that in most cases adjacent mapping units of complete 
different qualities are complementary parts of one unseparable 
land use system. With other words, one "bad" soil type next to a 
"bad" soil type of another kind, may together compose good 
rangeland for nomadic pastoralism. See also Van Wijngaarden 
(1984) in this connection. 
3.3.2 Soil mpisture availability 
Soil moisture availability depends on ·the course of the rainfall 
/evaporation ratio through the seasons; the infiltration capacity 
of the surface soil; the water holding capacity of the soil 
material and the depth of the rooting zone. 
Infiltration capacity depends on the porosity of the surface 
soil, which in turn is influenced by such parameters as 
vegetation cover , soil texture, soil structure and organic matter 
content. Important is that the surface soil is not "sealed" . This 
is the case on "overutilized" soils, where due to too frequent 
grazing and trampling the vegetation cover, the organic matter 
content and hence structure stability and porosity have 
diminished. A low infiltration capacity causes (part of) the 
rainwater to run off along the surface. This water will not 
become available to the vegetation on the soil where the rain 
falls. Water holding capacity is estimated according to its 
connection with the soil texture (see separate volume on 
methodology). The depth of the rooting zone may be limited by 
shallow rocks or an abrupt change in texture or a change in 
chemica! composition, such as a streng increase with depth in 
salinity or sodicity . 
Table 3.1 gives a comparison among the mapping units concerning 
effective soil depth, available soil moisture capacity and 
eventual run-off losses. A combination of these is given as 
"final rating" , of soil moisture availability in a separate 
column . These ratings are expressed on the map of figure 3.2. 
Constraints to the productivity of standing erop in grazing land 
due to limited soil moisture availability are found on shallow 
stony soils of the hills and lavaflows (Mapping units 1 and 22: 
HU and La). A less extreme but significant constraint in this 
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respect is also characteristic of the so called Kunya soils of 
Mapping units 8, 9 and 11; PMl, PM2 and PM4. The rooting space of 
these soils is rated very low due to the abrupt textural change 
at shallow depth and the compact "massive" subsoil of low 
porosity. Also, both the available water capacity and run-off 
losses are unfavourable to the productive capacity of these soil 
types. 
A high soil moisture availability is encountered in Bei guduud 
and Adabla soils of Mapping units 4: LL2; 17: PX4 ; 18: AA and 20: 
BXl. The present rating system of soil moisture availability need 
some critical consideration where applied to heavy clay soils 
with a strong swell-shrink capacity, such as Boji and Adabla 
soils. When such soils are in dried-out status and expose deep 
cracks, the initia! precipitation may largely disappear along 
these cracks into the deeper subsoil and remain unavailable to 
plant roots. A substantial amount of rainwater may be needed to 
moisten the soil to such extent that cracks close, and that soil 
moisture becomes available to the vegetation. It is the question 
whether under the prevailing climatic conditions of Wajir 
district, especially in the Southwest and West (Mapping unit 16: 
PX3) this wil! be the case in "normal" rainy seasons. Where 
floodwaters or. run-off water reaches these soils, as happens 
normally on the Adabla type , a high amount of moisture is stored 
in the soil, which will then be available untill far into the dry 
season . Thus, one may think of a high threshold value in the 
amount of rain/run-of f water needed, above which value the soils 
wil! perform excellent, but below which value no sufficient water 
may become available for the plants to develop new shoots. A 
further consideration in this context is, that rooting space is 
in fact limited strongly as soon as this soil type starts 
developing cracks in the course of the dry season. 
When comparing these Boji and Adabla soils with soils of the 
Kunya type (a shallow layer of light textured material over a 
hard, ompacted, sodic subsoil) the following should be noted. The 
little amount of initia! rainfall which is insufficient to 
"trigger off" plant growth on heavy cracking clay soils, may be 
enough to cause a much appreciated, but momentary flush of annual 
grasses and herbs on Kunya soils. 
The rating for moisture availability in the extensive mapping 
unit 7: PU2 need the following explanation . These deep 
coarse-sandy Rama soils have a high infiltration rate, so that 
run-off losses are minimal. The coarse sand has a low 
waterholding capacity, however, and most rain water will 
percolate rapidly to greater soil depths. It will be mainly the 
woody, deeply rooting vegetation that benefits from the stored 
soil moisture after the rainy season. Shallow rooting grasses and 
herbs will dry out soon after the rainfall has ceased, due to the 
little moisture reserves available. 
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3.3.3 Mineral richness of soils and vegetation 
Nutrient availability has not been considered as an essential 
differentiating factor among mapping units in Marsabit district. 
In Wajir however, the mineral composition of the soils play an 
important role in identifying different types of range land. It 
is not so much ditrerentiating in amounts of standing erop 
expected, but merely in mineral content (nutritive value) of the 
available forage. The last column in table 3 . 1 presents a 
comparison of mapping units as to the richness in mineral content 
of their soil and vegetation. It is a qualitative estimation, 
concluded from information contained in the description of 
Table 3.1 Rating of soil characteristics, relevant to productive capacity 
Vernaculair 
soil na111e 
Unit Happing 
no unit 
Haiya111a :Z 
Bei 3 
Bei Guduud 4 
Haiyama 5 
Haiyama 6 
Rama 7 
Bei + Kunya 8 
Kunya 9 
Rama Ad 10 
Kunya 11 
Kunya l:Z 
Kunya-Adabla 13 
Boji 14 
Haiyua 
Boji-Adabla 15 
Boji 16 
Boji-Adabla 
Adabla 
Boji 
Adabla 
Berl?J 
17 
18 
19 
zo 
:Zl 
:z:z 
HU 
PU 
LLI 
LL:Z 
PnU 
PUI 
PU2 
Ptfl 
PH:Z 
Pl13 
PH4 
Pl15 
PH6 
PXl 
PX:Z 
PX3 
PX4 
AA 
BH 
BXl 
BX:Z 
La 
Effective Available 
soil depth water 
capacity 
11 large 
31 small 
3 
3 
1 
1 
1 
3 
3 
:z 
3 
3 
1 
1 
1 
3 
3 
11 high 
31 low 
:z 
:z 
1 
:Z-1 
:Z-1 
3 
:z 
:Z-3 
:Z-3 
2-3 
:z 
2 
2 
2 
:z 
:z 
:z 
:z 
:z 
:z 
:z 
Run-off Final rating Richness in 
losses mositure minerals 
availabili ty 
11 low 11 high 11 high 
31 high 51 low 31 low 
2 
:Z-4 
:Z-1 
2 
:Z- 1 
1 
3 
3 
2-1 
3 
:z 
1 
NR 
z 
NR 
NR 
1 
1 
NR 
NR 
2 
4 
3 
3 
1 
:z 
:z 
3 
4 
4 
3 
4 
3 
:z 
:z 
2 
2 
2 
4 
5 
:z 
:z 
2 
:z 
3 
3 
3 
2 
1 
2 
1 
1 
1 
1 
2 
vernacular soil names, which is partly confirmed by analyses of 
surface soil samples. 
The Waiyama and Rama soils, that constitute the "red sand plains" 
(Mapping units 5, 6 and 7: PnU, PUl and PU2) are poor in minerals. 
These concern obviously the soils of strongly weathered and 
leached "old" surfaces and/or sediments derived from these. They 
are of low pH (6.5-7.0), non-calcareous and non-saline, with low 
phosporous, magnesium and potassium (?) content. All Kunya, Boji 
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and Adabla soils are reportedly carrying a vegetation that is 
rich in rninerals. Analyses of most samples from the "sealing 
loam" and "grey clay" plains reveal high to very high pH values 
(8-9), a certain level of salinity of the surface soil; a strong 
calcareousness in case of the Boji soils (PX-units) and high 
magnesium contents in the Kunya soils (PM-units, developed on 
mar1no sediments). Phosphorous çigures, as obtained by the 
extraction method as used at N.A.L . ("Mehlig" analysis) are very 
high compared to those of the Rama and Waiyama soil types. 
Soils of the Bei, Bei guduud and Rama ad type are considered 
taking an intermediate position, when compared to the other soil 
types: a high pH, calcareous hut non-saline, and low in Magnesium 
content . 
The distribution of these three classes of mineral richness of 
the soils in Wajir district is shown in fig. 3.2. 
3 . 3.4 Erosion hazard 
As has been explained in the volume on methodologies, it is 
useful to give ratings of the three main types of erosion hazard. 
In addition, possibilities for recuperation of the vegetation 
cover should be estimated as this is resistance to erosion. 
Terminology, factors and criteria involved are discussed in the 
volume on methodologies . 
Table 3.2 contains the conclusions for Wajir district. Mainly due 
to the prevailing flat topography, erosion is not a widespread 
dramatic feature in Wajir district. In fact it is rather 
inconspicuous, and only the present condition of the footslopes 
of the hills in the North (Mapping unit 2: FU) give reasons for 
serieus concern. Footslopes are badly affected by both sheet 
erosion and locally serious gully development. This is in part 
due to the relative high density of semi-permanent villages (see 
section 4: mapping unit descriptions) . Sheet erosion is further a 
prominent feature on the "sealing loam" plains. It is a natural 
feature there, inherent to the prevailing soil and landform 
properties, rather than caused by overutilization of the range 
(Kunya soils of Mapping units 9 and 11: PM2 and PM4). A high 
resistance to sheet erosion is encountered on mapping units 4: 
LL2 and 7: PU2 (Bei guduud and Rama) due to their flat topography 
and high infiltration capacities. Further, the flat and low lying 
"grey clay" plains are not affected by this type of erosion. 
Cracking clay soils in landforms that have some relief, are very 
sensitive to gully development, especially where it concerns 
soils with sodicity in the subsoil. Such conditions are present 
in Mapping unit 14: PXl, and partly in Mapping unit 15: PX2. 
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Table 3.2 Ratings of forms of erosion hazard 
Vernacular Unit t1apping Sheet erosion Gylly eros i on Wind eros i on Possibili ties for 
soil name no unit hazard hazard hazard recuperation 
li low risk 11 low risk 11 low risk 1 1 good 
31 high risk 3 1 high risk 3, high risk 3, poor 
HU 3 3 3 
Haiyama 2 FU 3 2-3 3 
Bei 3 LLl 2 2 
Bei Guduud 4 LL2 l l 
Haiyama 5 PnU 2-1 2-1 
Haiya111a 6 PUI 2 1 2 
Ra111a 7 PU2 1 2 1 
Bei + Kunya 8 ptf} 2-3 2 2 
Kunya 9 ptf2 3 2 2 
Rama Ad 10 ptf3 2 2 1 
Kunya Il ptf4 3 2 
Kunya 12 PH5 2 2 
Kunya-Adabla 13 PH6 l 2 
Boji 14 PXI 1 2 2 1 
Haïa•a ~ z ! z 
Boji-Adabla 15 PX2 2 2 
Boji 16 PX3 2- 3 
Boji-Adabla 17 PX4 2 
Adabla 
Boji 
Adabla 
Berl?l 
18 AA ( 21-1 2 
19 BH 2 
20 BXl 2-1 
21 BX2 2-3 2 
22 La l l 
Wind erosion hazard is restricted to Boji and Adabla soils of the 
grey clay plains. Any significant results of wind action, such as 
small dune formation have not been observed. However, the loose , 
dry dusty surface layer and the frequent " dust -devils" that 
travel over the Boji soils suggest that these environments are 
sensitive in this respect. 
The distribution of an overall rating for erosion hazard is 
illustrated in fig. 3.4. 
Degradation of rangeland due to overutilization is only present 
around the larger settlement areas of Waj ir town and Habaswein 
(not regarding Lhe mentioned footslopes). 
3.3.S Accessibility 
Limitations in accessibility are determined by steepness of 
terrain forms and surface ruggedness, due to gullies and/or 
stones and boulders. Such conditions restrict livestock 
movements, limiting the daily "action radius" of herds and 
final rating 
li low risk 
4, high risk 
4 
4 
2 
l 
2-1 
2 
1 
3 
3 
2 
3 
2 
2 
2 
~ 
2 
2 
1-2 
1-2 
1-2 
l 
3 
1 
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thus the actually available rangeland. 
Apart from such permanent, year round restrictions additional 
limitations to accessibility are posed during the wet season by 
flooding/ponding of areas and/or stickiness/muddiness of the 
surface in certain areas. The ratings for these land character-
istics are specified in the volume on methodology. 
In Wajir district some more emphasis has been laid on the land 
characteristic "loose sandyness" of the surface, which restricts 
movements of cattle, sheep and goats in the late dry season. 
When rating accessibility attention is also paid to the relative 
high air temperatures as caused by the strong surface ref lection 
on Kunya soils. This characteristic has a relationship to the 
dryness of herbs and forbs and hence to the necessity to supply 
water to livestock more frequently than elsewhere. 
Results are summarized in table 3.3 . Limitations in accessibility 
for livestock, during the dry season are generally negligible in 
Wajir District. Obviously the hills (Mapping unit 1: HU), the 
footslopes that are dissected by erosion gullies (Mapping unit 2: 
FU) and the lavaflows with their rocky surface (Mapping unit 22: 
La) are inaccessible or have a strongly reduced accessibility. 
Further, a downgrading in the rating of this landquality has been 
applied to mapping unit 7: PU2 because of its sandy surface. Also 
the more outspoken Kunya soils of units 9-11: PM2, PM3 and PM4 
received a less favourable rating due to the reported hardship 
caused by a comparative heat and drought in that area. 
Additional wet season constraints are posed by flooding or 
ponding in the units 20 and 21: BXl and BX2. In case of seasons 
with excessive rainfall also the mapping units 13, 17, 18 and 19: 
PM6; PX4; AA and BM will possibly be flooded or ponded. All heavy 
clay soils are of a limited accessibility during the rains due to 
stickyness and muddyness of the surface. Pastoralists are 
particularly reluctant to herd camels into areas under such 
conditions, as their animals risk broken legs when travelling 
across such slippery surface. 
3.3.6 Possibilities for the construction of dams and waterpans 
This section will attempt to compare landforms and soils in 
respect of the opportunity for the collection of surface water in 
pans and dams. Such possibilities are largely contained in 
the landcharacteristics slope length and steepness and permea-
bility of the subsoil. Factors as rainfall evaporation, avail-
ability of construction material and the abilities of the local 
people to maintain these constructions, are not considered here. 
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Table 3 .3 Ratings of li.Mitations to accesaibility 
Vernacular Unit t1apping Constrainta due Constrainta due Per111anent, year round Additional 
soil na111e no un i t to slope, to surface constraints 11 low wet season 
topogr11phy roek•• •andyness, s. severe eonatraints 
11 low ytc 1 low sheep/goats ca111el cattle -1 none 
31 severe 31 severe 51 aevere•I 
1 HU 3 z 4 5 5 
Haiya111a z FU z 1 z 3 3 
Bei 3 LLl z 
Bei guduud 4 LLZ z 
Haiya111a 5 PnU 
Haiya111a 6 PUl 1 1 
Ra111a 7 PUZ z 3 z 3 
Bei + Kunya 8 PHl 1 1 1 
-
Kunya 9 PHZ z z -z 3 ( z) 
Ra111a Ad 10 PH3 z z z 3 
Kunya 11 PH4 z z z 3 1z1 
Kunya lZ PHS 1-Z z ZI 31 
Kunya-Adabla 13 PH6 315) 
Boji 14 P)(l ZI 31 
Hilnu 1 
Boji- Adabla 15 PXZ 5 
Boji 16 PX3 Zl3l 
Boji-Adabla 17 PX4 l 315) 
Adabla 18 AA 1 31 SJ 
Boji 19 BH 315 J 
Adabla zo 8)(1 1 s 
Berl? 1 Zl BXZ 1 5 
zz La 3 3 4 4 z 
• figures between brackets reflect aituations expected in years of "above average" rainfall 
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Table 3. 4 Ratings of land characteristics rel~vant to the construction of dams 
and waterpans 
Vernacular Unit Mapping Permeability Suitability of Final 
soil name no unit et the subsoil landform rating 
symbol li impeI111eable l r suitable 11 suitable 
3, permeable 31 not suitable 31 not suitable 
HU 2 312 J 2 
Haiya111a z FU z 1 1 
Bei 3 LLl 2 z 2 
Bei guduud 4 LL2 3 2 
Haiyama 5 PnU z 1 
Haiyama 6 PUI 2 1 
Ra111a 7 PU2 3 2 3 
Bei + Kunya 8 PHl 1 2 2 
Kunya 9 PH2 1 1 1 
Rama Ad 10 PH3 2 
Kunya 11 PM4 l 2 z 
Kunya 12 PH5 2 3 3 
Kunya-Adabla 13 PH6 2 3 3 
Bojl 14 PXl 3 3 
H!! b:am!! 
Boji-Adabla 15 PX2 2-3 1 1 
Boji 16 PX3 3 3 3 
Boj i-Adabla 17 PX4 3 3 3 
Adabla 
Boji 
Adabla 
Berl?l 
18 AA 3 2 3 
19 BH 3 3 3 
zo BXl 3 3 3 
21 BXZ 3 3 3 
22 La 3 3 3 
Results are contained in table 3 . 4. Best possibilities are found 
on the Waiyama soils of the footslopes (Mapping unit 2: FU) and 
of the "red sand" plains (mapping unit 5 and 6: PnU and PUl) . 
Also the Kunya soils of mapping units 9 and 10: PM2 and PM3 are 
suitable, as well as parts of unit 15: PX2. Most Boji and Adabla 
soils are rated unsuitable, particularly for dam construction, as 
the swell/shrink properties cause leaks, especially where the 
soil is sodic. In that case the sodic soil material will behave 
very unstable under rainstorm and the dams may erode away in only 
a few rainy seasons . 
Rama soils are highly permeable as a consequence of their coarse-
sandyness, and hence unsuitable for dam construction. Waterpans 
are present hut remain dry soon after the rains have ceased. 
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3.4 Evaluation of soils and landforms for irrigated 
agriculture 
Jt is a widespread belief that areas of the dry Northeastern 
parts of Kenya can be put into some kind of prodnctive arnble 
land, if only a irrigation infrastructure would materialize . 
As the realisation of irrigation schemes involves considerable 
investments, the land mapping units will be evaluated here as to 
their suitability for (small scale) irrigation, in order to see 
whether such investments are justified. Requirements that are 
important in the suitability assessment of land for irrigated 
agriculture are: 
- availability of sufficient irrigation water of suitable quality 
- low levels of soil salinity, and the possibilities to prevent 
increased salinization by an effective drainage system . 
Another (most) important requirement is that the local population 
would be prepared and able to maintain and manage such irrigation 
schemes. 
It is the question whether suitable irrigation water in 
sufficient amounts can be found anywhere in Wajir District . The 
supply of drin.king water for people and livestock is already a 
major problem (Bake, 1989). Only along the Lagh Bor and Ewaso 
Ngiro plain, in Giriftu and Habaswein good quality drinking water 
is found, which is however only marginally suitable for 
irrigation purposes. 
Soils should be non-saline and non-sodic. They should be 
sufficiently permeable to enable irrigation water to percolate 
through the soils, thus preventjng a constant capillary rise 
(evaporation!), which causes soil salinity 1n the rooting zone. 
Most Boji (and Adabla) soils are moderalely to strongly saline in 
the subsoil. These heavy clay soils have a very poor permeability 
when wet. This condition, in combination with their mostly flat 
and low-lying topographic position makes these soils unsuitable 
for irrigated agriculture. Only the Boji soils of mapping units 
14 and 15: PX! and PX2 in the northern parts of the district have 
a slight undulating topography, that may allow for some kind of 
drainage. Salinity, sodicity and alkalinity are of high level 
however, and pose limitations to the productive capacity of these 
soils. Kunya soils are unsuitable for any type of (irrigated) 
agriculture, whether situated on gentle slopes or not, due to the 
very poor structure and compactness of these soils. 
Rama soils have a too high permeability so that irrigation water 
would percolate fast through the soils without being effectively 
used by the crops. 
Bei soils are too shallow and gravelly. 
Bei guduud soils might be suitable, except that they are moder-
ately to strongly alkaline. The topography of these soils is 
almost flat, so that construction of a drainage system may not be 
feasible. 
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Only Waiyama soils can be regarded as generally suitable, 
especially the type that occurs on the footslopes of mapping unit 
2: FU. Here, good drainage conditions and a certain level of 
natural fertility makes these soils worth considering. Also 
comparatively less harsh climate conditions may justify the 
development of agricultural activities in these northern parts of 
the District. However, also here the availability of irrigation 
water will be the limiting factor. 
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4 MAPPING UNIT OESCRIPTIONS 
Mapping unit 1: HU 
Surface area 
Geology 
Landform , topography 
Soils 
Condition of t op soil 
Erosion hazard 
Accessibility for livestock 
Aspects of productive capacity 
Obs.: (53), (69) , 70. 
Prevailing rock types are 
crystalline limestone , basic 
igneous rocks and granitoid 
gneisses . 
For reason of map scale and due 
to the need for generalisation, 
the rather wide variety in rock 
types have been lurnped together 
in this unit. 
This mapping unit comprises all 
hilly landforms. Slopes are 
mainly over 30%; regular 
straight and moderately steep 
slopes prevail in case of 
crystalline limestone and basic 
rocks ; irregular and 
precipitous slopes dominate 
where the topography is 
underlain by granitoid 
gneisses. 
Well drained , shallow , brown to 
dark reddish brown sandy clay 
loams to clay , gravelly, stony 
and bouldery, with frequent 
rock outcrops . 
Low to moderate amount of 
organic matter. The soils have 
a relatively high natura! 
fertility due to abundant 
presence of primary weatherable 
minerals. 
Due to genera! steepness , 
shallowness of soils and low 
infiltration (stones), runoff 
is a natura! feature , 
especially on granitoid 
gneisses . 
Steepness and stoniness , as 
well as the usually dense woody 
vegetation, makes this unit as 
an exclusive goat/sheep browse 
area of moderate to poor 
accessibility. 
favourable fertility aspects ; 
low waterholding capacity. 
Mapping unit 2: FU 
Surface area 
Geology 
Landform, topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
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Colluvi um derived from crys-
talline limestone , basic 
igneous rocks and undifferenti-
ated (granitoid) , gneisses . 
footslopes at the basis of 
hills: long, straight and 
slight concave slopes of gentle 
inclination (3-5%, sometimes up 
to 8% at the upslope side). 
Well drained, very deep, firm , 
compacted, dark reddish brown 
to dusky red coarse sandy clay 
loam to sandy clay , often with 
a sandy loam top soil. 
Waiyama 
Heavily degraded due to accel-
era ted erosion. The larger part 
of this unit suffers severe 
sheetwash and moderate gully 
erosion. Moderate to strong 
surface sealing accompanies the 
sheetwash erosion. 
A number of factors influence 
the risk of erosion unfavour-
ably. The area is relatively 
densely populated due to its 
topographic position and its 
suitable landform conditions 
for succesful dams and water-
pans. This brings about an 
almost permanent grazing 
pressure, while fael and con-
struction wood is extracted 
from the area itself and the 
adjacent upslope hill. This 
pressure on the land, together 
with the inclination and length 
of the footslope itself form a 
favourable condition for runoff 
of locally received rainfall , 
added with run-on-water from 
the hillside upslope. 
The type and intensity of the 
process can be discerned 
according to the rock type of 
which the soils are derived: 
colluvium, derived from 
gneisses and granitoids is more 
sensitive to overall sheet wash 
erosion and surface sealing, 
while colluvium derived from 
Accessibility for livestock 
Aspects of productive capacity 
Obs.: 51, 52, 53, (41). 
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crystalline limestone and basic 
rocks tend to develop more 
localized, but deeply entrenched 
gullies, leaving part of the 
grazing areas intact. 
Restrictions on non-degraded 
footslopes to livestock acces-
sibility are mianly posed by 
density of woody vegetation . 
Erosion may render the area 
increasingly inaccessible for 
cattle and camel. 
Non-degraded soils of foot-
slopes have in genera! a high 
soil fertility and good water 
holding capacity . Productive 
capacity declines rapidly under 
conditions of accelerated 
erosion such as observed in 
Wajir District . 
Mapping unit 5: PnU 
Surface area 
Geology 
Landform, topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Aspects of productive capacity 
Obs. : 50, 54, 55, 62, 63, ( 64) 
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Undifferentiated Basement 
System Rocks 
Non-dissected erosional plain 
(End-tertiary peneplain), 
almost flat to very gently 
undulating. 
Well drained, very deep , dusky 
red to reddish brown, friable 
clay ("Wayama"-soils). 
Waiyama 
Moderately low in organic 
matter. Widespread light 
sealing of the surface. 
Due to an almost negligible 
inclination/slope, combined 
with an apparently reasonable 
infiltration capacity of the 
surface soil, the erosion 
hazard is low. The locally 
observed sheet erosion is only 
slight. 
No restrictions in accessibil-
ity due to topographic features. 
Only locally dense vegetation 
may pose limitations to live-
stock movements. 
The unit has favourable soil-
physical properties (high water 
storage capacity, fair infil-
tration) but low chemica! 
fertility , due to predominating 
inactive clay type . 
Mappinq unit 3: LLl 
Surface area 
Geology 
landform, topography 
Soils 
Local soil name 
Top soil conditions 
Erosion hazard 
Accessibility for livestock 
Productive capacity 
Obs.: (3), 72 , 79, 80 , 81. 
36 
Mesozoic limestone 
The term "Plateau" is given to 
this unit in accordance with 
the Exploratory Soil Map of 
Kenya (Sombroek et al., 1982), 
although the area is but 
slightly elevated above the 
surrounding units at its 
western and southern side, and 
merges gradually into the Lag 
Katulo valley in the east . 
The topography is very gently 
undulating due to a parallel 
pattern of low ridges of lime-
stone outcrops, that have an 
irregular mesotopography. 
A more or less regular pattern 
of: 
- wel! drained, shallow, fri-
able, light grey to greyish 
brown, calcareous, rocky and 
stony, silty clay loam, and 
- moderately well drained, 
moderately deep, friable, 
dark reddish brown, slight 
calcareous, gravelly silty. 
Bei. 
In the reach of rocky soils the 
top soil qualities vary strong-
ly due to local differences in 
run-off and colluviation. The 
moderately deep soils have a 
moderate soil fertility and an 
apparent good infiltration 
capacity. No strong sealing is 
observed on these soils. 
Erosion takes place as sheet-
wash in the areas associated 
with rock outcrops. The deeper 
soils show in genera! a good 
herb-cover and no display of 
~un-off is observed. 
Only in the areas of rock out-
crops possibly slight restric-
tions for cattle. 
Varying, but generally low in 
the rocky areas; fair to high 
productive capacity in the 
areas with deeper soils due to 
moderate soil fertility and 
good soil-water relationships. 
Mapping Unit 4: LL2 
Surface area 
Geology 
Landform , topography 
Soils 
Local soil name 
Top soil conditions 
Erosion hazard 
Accessibility for livestock 
Asper.ts of productive capacity 
Inclusions 
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Obs.: (64) , (73) , 74, 75, 77, 82. 
Mesozoic limestone 
see remark under mapping unit 
LLl: Plateau of hardly percep-
tible elevation among sur-
rounding countryside , except 
for eastern edge. Very gently 
undulating to almost flat 
topography. 
Well to moderately well 
drained , deep to moderately 
deep , dusky red , very friable, 
calcareous clay loam. 
Bey guduud. 
Organic matter content is low; 
There are no signs of sealing; 
slight soft crusting i s common. 
Well structured stable top soil 
conditions allow a good in-
filtration of rainwater. 
No signs of sheet wash erosion. 
The level topography and 
favourable soil conditions 
point to a low erosion hazard. 
The locally dense vegetation 
may be a limiting factor. In 
the wet season the soil surface 
may become sticky and muddy for 
short periods. 
Soils have a moderate fertility 
and a high soil water storage 
capacity. 
Locally dark brown strongly 
calcareous clays of moderate to 
imperfect drainage occur . Also , 
occasionally soils are met as 
those described under mapping 
unit LLl. 
Happing unit 6: PUl 
Surface area 
Geology 
Landform, topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Aspects of productive capacity 
Inclusions 
Obs.: (7), 13, 15, 40, 44 , 45, 
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Pliocene/Pleistocene sediments, 
derived form undifferentiated 
Basement System Rocks. 
Almost flat sedimentary plain 
of end-tertiary age 
Well to moderately well drained, 
very deep, friable, dark red-
dish brown to dusky red sandy 
clay loam to sandy clay 
Waiyama and Waiyama-Rama inter-
grades 
The soil surf ace is weakly to 
moderately sealed, and has a 
thin coarse-sandy wash. The top 
soil is low in organic matter, 
and has a more coarse-sandy 
texture than the subsoil. 
A slight sheetwash erosion is 
widespread in this unit. Due to 
the very low relief and 
apparently good infiltration 
capacity for rain to penetrate 
the soil, erosion hazard is 
low . 
No apparent limitations in 
accessibility, apart from that 
caused by locally dense bush. 
Soil fertility is low due to 
almost absence of organic 
matter and the predominantly 
inactive type of clay 
(Kaolinitic). Soil physical 
properties, such as infiltra-
tion and soil water storage 
capacity, are favourable. 
In the northwestern part of the 
unit, northeast of Giriftu, the 
unit includes numerous 
elongated patches of moderately 
well to imperfectly drained 
clay soil. These are vegetated 
with Ac . tortilis woodland. 
They have a NE-SW orientation, 
and represent a pattern of 
intermittent drainage lines. 
Soil sealing, runoff and sheet 
wash are a more prominent 
feature here in comparison with 
the rest of the unit. 
46 , (59), (85), (87), 91, 92, 93 . 
Mapping unit 7: PU2 
Surface area 
Geology 
Landform, topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Productive capacity 
Inclusion 
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Pliocene/Pleistocene Sediments , 
der ived from undifferentiated 
Basement system rocks, partly 
of wind-blown charac t er (Dune 
sands). 
Almost flat to very gently 
undulating sedimentary plain. 
Well to somewhat excessively 
drained , very deep , friab l e , 
clark reddish brown loamy coarse 
sand. 
Rama 
Mostly loose coarse sand with a 
low amount of organic matter. 
None. The flat topography and 
high infiltration rate render 
any run-off insignificant. Also 
wind erosion is negligible . 
because of its loose caorse-
sandy surface, livestock move-
ments across this soil type 
cost the animals much energy. 
Such movements are avoided on 
these soils in the late dry 
season when forage becomes 
scarce. 
Very low fertility conditions 
are inherent to these soil 
types. The coarse-sandynes s 
causes the soil water storage 
capacity to be of little value 
to the herb layer. All rain-
water , however, is likely to 
penetrate into the soil , and 
losses due to run off are 
negligible. In case of high 
rainfall amount the water may 
percolate rapidly to the 
(shallow) groundwater reser-
voir. The soils have reportedly 
a high browse produc tion and 
are mostly appreciated as dry 
season "camel"-country. 
Around and southeast of Wajir-
town numerous patches of 
secondary limestone (Wajir-
beds} appear near to the 
surface , with which a complete-
ly different soil type and 
vegetation is associated: Soils 
are well drained , shallow, 
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light greyish brown, strongly 
calcareous sandy clay loams, 
with a mostly open, low shrub 
vegetation. A fair number of 
wells are associated with the 
occurrence of this limestone. 
Obs.: 6 , 11, (12), 18 , 19, 20 , (21), 22, 38, 39 , (63), 66 , 67, 
68 . 
Mapping unit 8: PMl 
Surface area 
Geology 
Landform, topography 
Soils 
Condition of top soils 
Erosion hazard 
Accessibility for livestock 
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"Sealing loam plain"-deposits , 
i.e. reworked fine sandy clay 
loam deposits of probably 
marine origin. Among these are 
erosion remnants of an older 
(Mesozoic ? ) limestone deposit , 
that feature as higher parts in 
the landscape . 
Sedimentary plain with remnants 
of an erosional plain . Very 
gently undulating topography 
with straight, long slopes of 
up to 3 à 5 km. 
Association of: 
- higher parts with well 
drained , moderately deep , 
dark reddish brown , friable , 
fine sandy clay loam 
(Bei-soils) ; 
lower , long slopes , with 
moderately well drained , very 
deep , clark greyish brown , 
sandy clay, abruptly overlain 
by a whitish fine sandy loam 
(Kunya-soils , as described 
under mapping unit 9: PM2) . 
In the transitional area between 
both co~ponents , l imestone out-
crops and r ounded quartz gravel 
is common. 
Soils of the higher parts 
(Bei-soils) are comparable to 
areas of units 3 and 4: LLl and 
LL2 . Organic matter content is 
low, but the t op soil is well 
structured. This in contrast 
to the Kunya-soils of the lower 
slopes , that have a compacted 
structureless surface soil. 
There are signs of light 
sealing and a weak form of 
sheet erosion on the Bei-soils. 
These increase however towards 
the lower component , where 
sheet erosion is an inherent 
natural process caused by the 
poor infiltration as allowed by 
the surface soil conditions. 
No limita tions . On the Kunya-
soils heat and drought cause 
s ome restric tions . 
Aspects of productive capacity 
Obs.: (115), 116, (121) , 122 . 
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The higher component (Bei-
soils) is indicated by the 
population as suitable for 
year-round grazing/browsing. 
The lower component (Kunya-
soils) only support annual 
grasses of poor quantity for a 
short period during the initial 
rains. Ouosperma dwarf shrubs 
grow abundantly in most of this 
unit component. 
Mapping unit 9: PM2 
Surface area 
Geology 
Landform, topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Productive capacity 
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Obs . : 114, (115), 117, 118 , 119, 
Fine sandy loams and clays of 
probably marine origin. 
Very gentle long slopes of a 
sedimentary plain, character-
ized by numerous local drainage 
lines. 
Moderately well drained, very 
deep, compact clark greyish 
brown, slight calcareous, 
saline and sodic sandy clay 
loam , with a pale brown (whit-
ish) top soil of structureless 
fine sandy loam. 
Kunya . 
The upper horizon of this soil 
type consists of a much re-
worked and leached material , 
very poor in organic matter and 
devoid of soil structure. 
As a consequence of the top 
soil quality, infiltration 
rates are limited and sheet 
wash is a natural inherent 
feature in this unit . Slopes 
are very low (1-2%) so that 
run-off is limited to heavy 
showers . As a consequence of 
run-off processes , extensive 
and thick sandy deposits have 
accumulated at the downslope 
edges of the unit , along the 
Ewaso Ngiro/Lak Dera and Lak 
Bogal. 
No obvious limitations. The 
unit is impopular due to its 
high reflection rate (white 
sandy surface) and known as 
11 hot 11 areas . Due to the dryness 
of vegetation, additional 
watering is needed , more than 
elsewhere , also in the wet 
season. 
The unit supports scattered 
bush and Duosperma dwarfshrubs, 
and in the rainy season short 
lived annual grasses. These are 
appreciated by herdsman for the 
reported mineral supplies these 
provide for livestock. The area 
is mainly used in the beginning 
of the rainy season. Even in 
the wet season , animals need 
additional watering when 
grazing in this area . 
120, 125 , (127). 
Mapping unit 10: PM3 
Surface area 
Geology 
Landform , topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard: 
Accessibility for livestock 
Aspects of productive capacity 
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Obs . : 8, (9), 97, 128 , 129, (130) . 
Coarse sandy and coarse sandy 
loam deposits , probably of 
marine origin. 
Sedimentary plain with almost 
flat to very gentle , smooth 
long slopes. 
Moderately well drained, very 
deep, yellowish brown, com-
pacted coarse sandy clay, with 
a pale brown (whitish) coarse 
sandy top soil. 
Rama-ad. 
The coarse sandy top soil is 
poor in organic matter and 
minerals. 
Initial infiltration is high, 
due to the sandy top soil , but 
it is expected that in prolonged 
heavy rainfall some run-off · 
will take place , due to the 
compact subsoil. 
No limitations , only the loose, 
coarse sandy surface, like in 
Rama-soils, can make progress 
very cumbersome , especially for 
cattle during prolonged drought 
periods. 
Similar to Kunya-soils - See 
mapping unit 9 : PM2 . 
Mappinq unit 11: PM4 
Surface area 
Geology 
Landform , topography 
Soils 
Local soil name 
Inclusions 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Productive capacity 
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Sandy clay loam deposits, 
probably of marine origin. 
Almost flat sedimentary plain 
of the "sealing loam" type. 
Moderately well drained, very 
deep, yellowish brown, 
compac~ed, slightly calcarious , 
saline and sodic clay loam, 
with a structureless top soil 
of pale brown (whitish) coarse 
sandy clay loam. 
Kunya. 
Included in this unit are 
numerous rounded depressional 
areas of various km in diameter , 
with imperfectly to poorly 
drained cracking clay soils 
(Boji-soils). 
As in unit PM2: a structureless 
sandy surf ace layer abruptly 
overlaying a compacted subsoil. 
These unfavourable rooting 
conditions probably explain the 
dominance of annual grasses in 
the herb layer . 
In over-utilized situations the 
soils are likely to be sensitive 
to wind erosion. Localized run-
off erosion may occur, but is 
insignificant due to the almost 
flat topography. 
No limitations, except for the 
climatic hardships (heat) and 
need for additional watering. 
The inclusions of clay soils 
may be ponded and/or very sticky 
and muddy in the wet season. 
Similar to that of mapping unit 
9: PM2. 
Obs.: 1, (9), 104, 105, 106, 107, 108, 109, 110, 130. 
Mappinq unit 12: PMS 
Surf ace area 
Geology 
Landform, topography 
Soils 
Local soil name 
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Coarse sandy clay sediments, 
probably of marine or1g1n. 
Almost flat sedimentary plain . 
Imperfectly drained , very deep, 
dark greyish brown, very firm , 
calcarious, saline and sodic 
coarse· sandy clay, with a thin 
coarse sandy surface soil . 
Intergrade between Kunya and 
Boj i-soils. 
This information is tentative , as no sufficient field data are 
available . The area may be very similar to mapping unit 11: PM4 , 
but of a flatter topography and a more compact clay subsoil. 
Obs.: 83, 89, 90. 
Mapping unit 13: PM6 
Surface area 
Geology 
Landform , topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Productive capacity 
Obs. : 1 , 2, ( 83), 84, 86 ( 89) , 
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Sediments probably of mar i ne 
origin (" grey clay pla i ns 11 ; 
"Bay sediments '' ) . 
Almost flat sedimentary plain 
Imperfectly to poorly drained, 
very deep , dark greyish brown, 
very firm, coarse sandy clay ; 
strongly saline in the deeper 
subsoil. 
Kunya- and Adabla-intergrades. 
Fairly high in organic matter 
content and well rooted. Struc-
ture i s weak , however , and 
consi s t ence loose to very fri-
able. The surface is covered by 
a thin layer of coarse sandy 
wash. 
Nil. 
Due to local panding and 
muddiness of the surface partly 
inaccessible during the rainy 
season . 
Apparently much more favourable 
conditions for forage produc-
tion compared to mapping unit 
PMS and PX3. 
(90). 
Mappinq unit 14: PXl 
Surface area 
Geology 
Landform, topography 
Soils 
Local soil name 
Condition of topsoil 
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Undifferentiated clayey 
sediments, partly of riverine 
and volcanic origin. 
Very gently undulating plain. 
Imperfectly drained , very deep , 
very firm, dark greyish brown 
and dark brown, strongly 
calcarious, cracking clay; 
saline in the subsoil and with 
a thick , loose dusty clay loam 
topsoil. 
Boji. 
The surface has a slight 
"gilgai" relief, i.e. of a 
hummocky nature , caused by the 
cracking and swelling upon 
alternating dry and wet 
conditions. In the dry season 
the loose surface layer 
conceals most of the cracks. 
Perennial grasses are 
concentrated around small 
depressions, caused by the 
deeper and wider cracks, where 
apparently rain water is 
collected . 
Erosion hazard There exists a hazard of gully 
development in the areas with 
some more accentuated relief 
(West of Korondil). The loose 
dusty surface layer may be 
sensitive to wind erosion. 
Accessibility for livestock The hummocky surface and the 
loose dustiness can hinder 
cattle to some extent. In the 
wet season the area has a very 
sticky and muddy surface, 
however. 
Aspects of productive capacity Whereever rains have been 
sufficient, these Boji-soils 
are known as highly productive 
throughout the year. 
"Sufficient" rains may mean 
"above average" rainfall. See 
section 3.3 . 2, p. 33. 
Obs. : 26B , 27 , 31 , 33, 34, (49), 56 , 57, 58, 61, 61A. 
Mapping unit 15: PX2 
Surface area 
Geology 
Landform , topography 
Soils 
Local soil name 
Condition of top soil and 
erosion hazard 
Accessibility for livestock 
Aspects of productive capacity 
Obs.: 
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Clayey and sandy loam 
sediments. 
Sedimentary plain of very 
gently undulating topography , 
caused by a former , partly 
abandoned, braiding river 
system, forming a north-south 
oriented pattern of higher 
grounds (former riverbanks) and 
lower areas (river courses and 
backswamps). 
Association of: 
- moderately well to well 
drained , very deep, friable 
to firm , dark reddish brown , 
locally calcarious , sandy 
clay loam; 
- imperfectly to poorly 
drained , very deep, firm, 
dark brown calcarious and 
saline cracking clay. 
Higher grounds: intergrade of 
Waiyama and Bei; lower ground: 
Boji and Ababla. 
The higher grounds suffer a 
slight but distinct sheet wash 
erosion. The lower grounds are 
comparable to soils of mapping 
unit PXl. 
Ponding and f looding may occur 
during the wet season in the 
lower component of this unit. 
The lower component of this 
unit is locally utilized for 
Sorghum cultivation. lts 
productive capacity is probably 
high, due to the concentration 
of run-on rain water and flood 
water. 
Mappinq unit 16: PX3 
Surface area 
Geology 
Landform, topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Aspects of productive capacity 
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Undifferentiated clayey 
sediments enriched by recent 
volcanic ash deposits - partly 
Merti beds . 
Almost flat extensive plain 
with very few , widely spaced , 
insignificant drainage lines. 
Imperfectly drained , very deep, 
firm, dark greyish brown to 
dark reddish brown, strongly 
calcareous cracking clay, in 
subsoil saline , with a thick , 
loose , dusty, clay loam top 
soil. 
Boji. 
Thick, loose layer conceals 
wide cracks in the subsoil. 
Winderosion is a widespread 
feature , but only to the extent 
that locally some accumulation 
among dwarf shrubs has been 
observed. The loose dusty 
surface is however sensitive to 
rapid deflation , as observed 
along tracks. 
Slight limitations in the dry 
season due to the hummocky 
topography and loose dustiness 
of the surface. During rains 
the area is practically 
inaccessible due to the 
stickiness and muddiness of the 
surface. 
(See section 3.3.2 , p. 33). The 
area is highly productive , 
under condition that the area 
receives above average amounts 
of rain. In reality however, 
rains have apparently not been 
sufficient over the last few 
years , as can be concluded from 
the extensive areas with dead 
or dying shrubs, and the 
predominantly annual herb 
vegetation. 
Obs.: (14) , 17 , (24) , 25 , 26 , 28 , 29 , (30) , 124. 
Mapping unit 17: PX4 
Surf ace area 
Geology 
Landform , topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Aspects of productive capacity 
Obs. : 36, 100, 101, 102 , 103. 
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Undiffe rent i ated clayey 
sediments with volcani c ash 
admixture . 
Flat sedi mentary plain . 
Imperfectly to poorly drained, 
very deep, very firm , dark 
greyish to reddish brown , 
strongly calcarious, saline and 
sodic, cracking clay , with a 
dusty clay loam surface soil. 
Boji. 
No obvious signs of soil 
degradation. 
Locally hummocky topography , 
partly due to some wi nd 
erosion , associated with 
livestock trails. 
The area is local ly ponded i n 
the wet season. The unit is 
largely inaccessible due to 
stickiness and muddiness of the 
surface during the rains. 
The area is f avoured by the 
herdsmen for its year-round 
productivity (see remarks on p. 
33). 
Mapping Unit 18: AA 
Surf ace area 
Geology 
Landform, topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Aspects of productive capacity 
Obs . : 23 , ( 24) , 48 , ( 49) , 7 6 , 
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126. 
Clayey, silty and fine sandy 
deposits of recently alluviated 
sediments. 
Alluvial valley complex of 
seasonal river, flooded in 
"normal" to "good" rainy 
seasons. Gently undulating, 
irregular mesotopography. 
Complex of deep soils of vary-
ing drainage condition, texture 
and colour. Mostly non-saline 
and slightly calcareous. 
Adabla. 
The recently deposited 
sediments have a high natural 
fertility. The top soil is of a 
loose nature, so that infiltra-
tion rates are probably high. 
Deposition and erosion is a 
natural process, inherent to 
this landform, whenever flood-
waters reach the area . 
In the rainy season, when 
flooding occurs, the area may 
partly be inaccessible for 
short periods. 
This mapping unit is capable of 
supporting large quantities of 
forage and browse. It is 
considered also suitable for 
agricultural use (Sorghum; cow 
peas). It is utilized year 
round by all livestock. 
Mapping unit 19: BM 
Surface area 
Geology 
Landform, topography 
Soils 
Local soil name 
Erosion hazard 
Accessibility for livestock 
Aspects of productive capacity 
Obs.: (110), 111. 
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Colluvium, derived from 
undifferentiated sediments , 
probably of marine origin. 
Bottomland; flat topography. 
Imperfectly to poorly drained, 
very deep, dark greyish brown, 
firm, saline and sodic, 
cracking clay, with a dusty, 
loose , sandy clay loam top 
soil. 
Boji. 
Slight to moderate wind erosion 
hazard in the dry season. 
No limitations during the dry 
season; in the wet season 
panding and a muddy surface 
make this area temporary 
inaccessible. 
See remarks on p. 33. Highly 
productive in years of 
sufficient rainfall. 
Unproductive in periods of 
below average rainfall. 
Mapping unit 20: BXl 
Surface area 
Geology 
Landform, topography 
Soils 
Local soil name 
Condition of top soil 
Erosion hazard 
Accessibility for livestock 
Aspects of productive capacity 
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Clayey colluvium and alluvium , 
mainly derived from Basement 
System Rocks. 
Flat bottomland. 
Poorly drained , very deep , 
firm , calcareous , cracking 
cley, seasonally ponded. 
Boji. 
No signs of degradation. 
Slight wind erosion hazard. 
No restrictions , except in the 
wet season, due to ponding and 
muddiness of the surface. 
Most productive area in the 
District: rainfall and run-on 
water ensure a full utilization 
of the high soil moisture 
storage. Hence this unit 
supports highly productive 
perennial grassland. 
Mappinq unit 21: BX2 
Surf ace area 
Geology 
Landform 
Soils 
Condition of top soil 
Erosion hazard 
Accessibil i ty for livestock 
Aspects of productive capacity 
Obs.: 10 , 16, 94. 
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Alluvial (and lacustrine?) 
sedi ments of silty and clayey 
texture. 
Flat-bottomed valley of 
lacustine character ; blocked , 
infilled drainage way. 
Poorly to very poorly drained , 
very deep, yellowish brown 
friable , strongly calcareous, 
strongly saline, silty clay 
with a silty clay loam top 
soil. 
No degradation as a consequence 
of land use could be observed. 
The area is probably sensitive 
to wind erosion in case the 
area would be frequented by 
livestock. 
The area is ponded in excessive 
rainy seasons . The surface 
turns muddy and very sticky 
during any normal rainy period. 
The salinity and probable 
sodicity , together with the 
very poor drainage conditions 
are the cause of a very low 
productive capacity of this 
area. 
Mappinq unit 22: La 
Surface area 
Geology 
Relief, topography 
Soils 
Accessibility 
Aspects of productive capacity 
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Basalt flows of recent and 
subrecent origin. 
Overall landform almost flat , 
but rugged meso topography of 
numerous ridges of rock 
outcrops , with pockets of soil 
in between. 
Extremely rocky, bouldery and 
stony area with a restricted 
amount of well drained clay to 
clay loam soils of varying 
depth. 
The area is virtually 
inaccessible for livestock. 
Due to the rockiness and 
stoniness , the "effective" 
surface area of rangeland is 
very low , hence also the 
primary production per unit 
area is negligible. 
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1 INTRODUCTION 
The GTZ-funded Range Management Handbook Project aims at the 
inventory of the natural resources of the arid and semi-arid 
lands of Kenya, and the interpretation of these data in terms of 
recommendations for sustained forms of range land use. Results 
will be presented in the form of reports and maps at a l:lM scale 
for each district separately. These are ~o be used by the 
Ministry of Livestock Development for both planning at 
ministerial level, as well as a first orientation for extension 
officers at district location or grazing block level. 
The study is essentially a multidisciplinary one, in which are 
engaged a climatologist; a vegetation/range ecologist; a 
landforms/soils specialist; a hydrologist and a livestock 
agronomist. 
The project started in 1986 and will be on-going to at least 
December 1991. Of the nine districts concerned, so far the survey 
of the largest , Marsabit District, has been completed . 
The present report concerns Wajir District. Surveys of Mandera 
and Garissa D~stricts will be carried out in the course of 1989. 
STIBOKA participates in the project by providing the expertise 
for the landforms and soils inventory and for its interpretation 
in terms of productive capacity of rangelands and limitations to 
range land use. 
The consultant travelled to Kenya on 29 September 1988 to carry 
out the above mentioned survey in Wajir District. Due to weather 
conditions the Wajir survey was not completed according to the 
original planning of two and a half months. Therefore a 
complementary visit was paid in January 1989. 
Annex II contains the itinerary; Annex II! the terms of 
reference. 
The present report covers the second consultancy to the RMHP, the 
first one having taken place in September-December 1987 , 
concerning Marsabit District (see "Report on a soil survey and 
land evaluation mission to the Range Management Handbook Project, 
STIBOKA report no. 2044, January 1988). 
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2 ACHIEVEMENTS AND CONSTRAINTS OF THE WAJIR DISTRICT SURVEY 
2.1 Survey preparation 
In field surveys of large areas for which only a short time 
period is available (50.000 1cm2 in 6 weeks time in the present 
case), the interpretation of remote sensing material is of 
crucial importance. Prior to field survey , a few days were spent 
on the production of an interpretation map at scale 1 : 500.000 
of the whole District. Twenty-two different interpretation 
mapping units were identified with the help of a 1 : 500.000 
scale mozaic of Landsat Images (1976) as well as individual 
Landsat Images of a different date (mostly January 1973). A base 
map was kindly provided by the Kenya Soil Survey. More than half 
of the District is covered by geological maps. These provide very 
valuable information in addition to the Exploratory Soil Map of 
Kenya at scale 1 : 1.000.000 by Sombroek et al . (1982). 
The interpretation map, a copy of which was provided to each of 
the participating consultants prior to the field survey, proved 
useful as a general overview and appeared sufficiently accurate 
in most salient physiographic boundaries. In some important areas 
however, clear image unit boundaries could not be linked to 
landfonn/soil/vegetation boundaries in the field. 
A drawback of the used satellite images is the rather poor level 
of visible detail, especially in connection with field 
orientation (exact location of tracks, roads, drainage ways, 
villages, grazing black cutlines). To this problem the rather old 
age of the images is added. Also the image quality in respect to 
landform, land cover and vegetation boundaries is in a number of 
cases inadequate. 
SPOT images of the RMHP area exist and are present in Kenya. 
These images are of a higher quality in respect to both drawbacks 
of the Landsat imagery presently used. Therefore it is recommended 
that an effort is made to obtain these SPOT images, at 1 : 250.000 
scale, for the future districts to be covered . 
2.2 Field survey 
The survey team consisted of a teamleader/technical adviser (Dr. 
Walther) and his counterpart of the ministry of Livestock 
Development (Mr. Shaabani), a vegetation/range ecologist (Dr. 
Herlocker), a landform/soils specialist (Touber) and a 
hydrologist (Dr . Sake). 
Field checks were located at points identified beforehand as 
representative according to the satellite image interpretation 
map. The vegetation scientist and soil surveyor conducted their 
observations simultaneously at the same sites . Soil and landform 
characteristics that play a role in the performance of rangeland 
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were recorded, i . e. topography, steepness, drainag~ condition, 
soil moisture availability, rooting space, degree of surface 
sealing, signs of rainwater run-off , flooding, panding, humus 
content of the top soil, calcareousness , salinity (at three 
standard depths), soil consistence and texture. At most of the 
sites soil fertility samples were taken. These were delivered at 
the N.A.L. for "Mehlig" analysis, i.e. major nutrients, carbon 
content, pH and 5alinity. 
The cooperation with the vegetation surveyor proved very 
fruitful. A good correlation between the landforms/soils map and 
the vegetation map was ensured. The vegetation scientist 
initiatcd interviews with local people which not only revealed 
aspects on vegetation status and trend. It also provided the 
surveyors with local "soil" names. In fact these vernacular names 
stand for landform-soil-vegetation complexes with their inherent 
production capacities and management aspects throughout the 
various seasons. It appeared no problem to correlate this local 
information to the delineated physiographic mapping units. Survey 
results will be much more useful now to the local authorities. 
Field survey was planned to be carried out in two periods of 
three weeks each, the first of which took place from October 10 
to 20. The initial few days were spent on official visits and 
courtesy calls on government personnel dealing with the District 
and its various locations. Few days at the end of the period were 
cancelled due to deteriorating road conditions caused by initial 
rains in the very North of the District. The second period, that 
was planned for November 6-27, was cut short by rainfall all over 
the District, so that the team had to return to Nairobi by 
November 19th. 
As most of the southern half of the District was not covered by 
field checks, the team decided to resume its task in January 1989 
to complete the survey. To this end the consultant travelled to 
Kenya from January Sth to February lst , 1989. Also in this period 
only comparatively few days were spent on actual field survey, 
mainly due to organizational drawbacks. 
2.3 Map and report preparation 
During the last ten days of January all field data were put 
together on the basis of which twenty nine units were identified. 
These have been presented on a draft 1 : 500.000 scale map with 
legend. On the basis of this map a final draft map and legend at 
scale 1 : 1.000 . 000 was prepared for publication in the handboek. 
Finalisation of the complete technical report materialized in 
april 1989, Wageningen. This report is contained as annex !II in 
the present mission report. 
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ANNEX II Itinerary 
29 Sept. 1 88 
30 Sept. 
1 Oct.-3 Oct. 
4 Oct. 
5 Oct.-8 Oct. 
9 Oct. 
10 Oct. 
11 Oct. 
12 Oct. 
13 Oct. 
14 Oct.-18 
18 Oct.-23 
23 Oct.-26 
26 Oct. 
27 Oct. 
28 Oct.-5 
Oct. 
Oct. 
Oct. 
Nov . 
3 Nov.-4 Nov. 
6 Nov. 
Departure Amsterdam-Frankfurt-Nairobi 
Arrival Nairobi, Meeting with German 
Agricultural Team (GAT) coördinator Dr. Fitter 
and Range Management Handbook Project (RMHP) 
teamleader Dr. Walther. 
Interpretation satellite imagery. 
Meeting with Mr. Wokabi, Head, Kenya Soil Survey 
(KSS), National Agricultural Laboratories (NAL). 
Collection of soil survey equipment from KSS. 
Meeting with RMHP team members: Dr. Walther; Dr. 
Herlocker, vegetation/range ecologist; Dr. Bake, 
hydrologist at the Ministry of Livestock 
Development. 
Collect/study geological reports Wajir District 
and other relevant publications. 
Prepare interpretation map Wajir District. 
Obtain map prints of Mr. Olulo, Head, 
cartography section KSS. Collect camping 
equipment, purchase foodstuff, visit Netherlands 
Embassy, lst Secretary Mr. Matthieu. 
Leave for Isiolo 
Meet Mr. Muthoni, provincial livestock 
development officer, Isiolo. Travel Isiolo -
Garba Tula - Mado Gashi - Habaswein - Wajir 
town. 
Meet Mr. Yussuf, district livestock development 
officer; 
- Mr. Okejo, district development officer 
- Mr. Abdi-Noor, district water engineer 
- Mr. Abass, district agricultural officer 
- Mr. Owino, district public work officer 
Meet Mr. Omange, district commissioner, Wajir. 
Roundtrip Wajir - Tarbaj - Khorof Harar - Wajir 
Bor - Wajir, to meet the respective location 
chiefs. 
Roundtrip Wajir - Giriftu - Buna - El Das -
Wajir, to meet the respective location chiefs. 
Field checks from Wajir base camp. 
Field checks from Giriftu base camp. 
Field checks from Buna base camp. 
Travel Buna - Moyale - Marsabit. 
Travel Marsabit - Nairobi. 
Check field survey results; prepare preliminary 
legend; compare data on soil/landform units with 
vegetation data. Collect relevant district 
location reports from the Ministry of Livestock 
Development. 
Travel to Isiolo - roundtrip by small aircraft 
over south-western part of Wajir District. 
Return Isiolo - Nairobi. 
Departure Nairobi-Garissa. 
Meet Mr. Wanganga, provincial range officer, 
Garissa. 
7 Nov. 
8 Nov.-9 Nov. 
10 Nov. 
11 Nov. -1 7 Nov. 
17 Nov . 
18 Nov. 
19 Nov . 
20 Nov . -22 Nov. 
23 Nov . 1 88 
4 Jan . 1 89 
5 Jan. 
5 Jan.-9 Jan. 
10 Jan. 
11 Jan.-12 Jan. 
15 Jan.-16 Jan. 
17 Jan.-18 Jan. 
19 Jan. 
20 Jan . 
21 Jan. -31 Jan. 
1 Febr . 1 89 
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Meet Mr. Abdile, provincial iivestock 
development officer , Garissa. Departure Garissa 
- Wajir, Vehicle break-down. 
Arrange army towing truck to recover vehicle; 
arrange replacement vehicle. Gather data at 
provincial headquarters, Min. of Livestock Oev. 
Proceed Garissa - Wajir. 
Field checks from Wajir base camp. 
Shift base camp to Habaswein. Delay due to 
flooded roads. Decision to cancel further field 
checks . 
Return Habaswein - Garissa. 
Trav~l Garissa - Nairobi. 
Initial report writing; return soil survey 
equipment to KSS; Accounts on petty cash at 
G.A .T.; report on vehicle failures; return hired 
camping equipment . 
Travel Nairobi - Frankfurt - Amsterdam . 
Departure Amsterdam - London - Nairobi . 
Arrival Nairobi. 
Meet RMHP teamleader Dr. Walther. Collect survey 
equipment from K.S.S . Collect camping equipment; 
purchase foodstuff . Meeting with RMHP 
teammembers. Report preparation. 
Departure Nairobi - Garissa. Meet Mr . Abdile, 
provincial livestock development officer; Mr. 
Ugas, provincial livestock marketing officer. 
Travel Garissa - Habaswein. Meet Mr. Yussuf , 
district livestock development officer. 
Field checks on roundtrip Habaswein - Sabule -
Dif - Wajir - Kallalut - Habaswein. 
Field checks from base camp Habaswein. 
Departure Habaswein - Garissa. 
Departure Garissa - Nairobi . 
Preparation draft maps landforms and soils of 
Wajir District at scale 1 : 500 000 and 
1 : 1 000 000, with legends. Report preparation . 
Return survey and camping equipment. Accounts of 
petty cash at G.A. T. 
Travel Nairobi - Frankfurt - Amsterdam. 
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ANNEX III: Terms of refer ence 
r ' 
1. The a'rea investigatïon includes the Districts Waj ir, Mande ra 
anà Garissá. 
2. Fielà wo·rk- will be complemented by desk work on soils. 
3. Fieldwork will include certified spatial occurance of 
generalized soil types in more than one land uni L 
4 . To point out erodibility or performance to erodibility and 
'ero s ion ha·zards by wind/water ; This is necessary for the 
number of stock which might be considered t o use one 
specific area . 
5 . To improve knowledge on soils during field work, whenever 
possible, especially in respect to soil fertility , which 
might effect growing performance of forage plants . 
6. Information on the performance (soil fertility etc.) of 
eroded soils should be given. 
7. Recommendations should be given where to protect the soil 
(i.e. which soil type and Range unit) . 
8. Geomorphological occurrence of the major units such as slope 
gradients and exposure should be included. 
9 . To assist in mapping Range units (vegetation included). 
10. To cooperate with the other scientists expecially during 
field work. 
11. Results : 
11.1 Generalized draft maps (as produced for Marsabit District) 
of related soils of the indicated areas . 
11 . 2 Description of the newly grouped soils which is easily 
understandable and usable by related (non-soil trained) 
personnel. 
11.3 Description of soil fertility - if possible with the present 
informations available and the informations collected during 
field work and its consequences for the use of a particular 
Range. 
11 . 4 Generalized maps of the Districts Wajir , Mandera and 
Garissa . 
11.5 Concise descriptions on the grouped soils of the above 
districts. 
11 . 6 Suggestions for further work/research. 
Note: 
If it is necessary to get analysis of soils - esp . soil 
fertility-arrangements with N.A. L. and KSS wil! be clone. 

